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7.5xl0 2 m@ 11.5 m© 8.7xl0" 2 m@ 7xl0~ 5 mfa 



^L^La^l lJu!^ (d) oLst-u^l lJuI* (?) ^Lsu^l JJb^J! (b) ^jxbj^ll jo^llll (a 



JI^JJ^ll (?) 



OJLHJ^ 1 (b) 0>>JJ^ @ 



4JLI^ jLa , 6.626xl0~ 34 J.s ^dJMj CcjL^j 7.2x10^ Hz ^nn^LLL* >^ ^U^l lit 

. (^jLaU JL^tjil (Jjjj^ll 

4.4xlO~ 16 J@ 8xlO~ 18 J© 4.8xlO~ 19 J ® 4.8xlO~ 20 J@ 



J4 




2u^m (c) ^jjJ! oLsuu^i LiLcb (a) 

^Lst^^fl JJL>JLn (d) l£>^ ^L^-atf 1 Liu-b (b) 



^sLaUi^abw (d) ^lui 2a bw (c) jij^La/^fi^Lv (b) SjL^isaLv (a) 

6j^r^[^'±.6ji [2] [1] (a) 

• J i > ai^Vi^i*2_5jj[2] i Sj^Vi2aLv2_Sji [1] (b) 

jlj^Latfl AJL>>4.5ji [2] < jlj^Lui^lAJLv^-Sji [1] (c) 
[2] [1] [2] < j!^aiu<Vl 2UU 2L 5ji [1] @ 



4\nt\(« gjjj n = 3 JL>J,I ^1 ^jJLcVI iLSLlaJI JI>ji (j^s jr^>jjaj^l 3jj jjjISLJI J 21! ' j La-Lcc 
£^,t^@ O^L,© OUJ© ^@ 

♦ 4-IlulIlu ^^-LaJ JjrJ^vjj JU^J I t ^J^** 4 j ^ r n mTI J-a/^L-oJI 

ci^}>j(d) ^© OUJ© 



^sai ^ul^dl (d) ^*>l> ^j^ 1 (b) 

♦ ^^JLc ^jjjjJI lj^L^XI AaLLsj ^,uJJt ^>^>Jt ^1 j-iAj 
<p>ti ^sai (d) ^^ii^i^i© ^jjiiii ^ji (b) ^jii^i® 

♦ 4^ llJLJI j-o-ljjJI 2l§LU)I JL>w4 c£>^J 
2ujjLj lj^L>i-4 3 (cT) ^^jLj JL>u^ (a) 

aji^jLj lj^l>i-4 4 (^d) jtH^^ u^^ h, -* (b) 





9? 



z 

I 



® 




® I , © 




2n 2 (d 



© 



. (J'jLtuj ^^ojJjJI 4JUaJI JL>^> 'L. '^j-^' <-j^L>i^JLI jj^zii 

2n© n 2 © n@ 



jL^j? Iju.4 (d) JLJ^A Sju^i^ (^) Iju.4 (b) Ijl^ (a^) 







jL^j? Iju.4 (^d) 3ju^L3 (c^) Iju.4 (b) Ijl^ (^a) 



ls^s^p 3 (d 



ls^s^p 3 © ls^s^p 4 ® ls 2 2s 2 2p 2 @ 



[Ar] 4s 4 3d 2 @ [Ar] 4s 1 3d 5 © [Ar] 4s 3 3d 3 © [Ar] 4s 2 3d 4 © 
[Ar] 4s 2 3d 8 4P 1 @ [Kr] 5s 2 4d ! © [Ne] 3s 2 3p 5 ® [Ar] 4s 2 3d 10 4p 2 @ 

2 4 

. ^jL-oj [Ne] 3s 3p ^jjISLf^fl L^su)^ <^J1 3jjdJ ^aLSLUI CjLjjjISLH 



6© 



5© 



4® 



2® 



U m HEDDD © m 111 1 [SIDED © 

4s 3d 3s 3 P 4s 3d 

m doteee @ m em tn eehee ® 



3p 4s 



3s 3p 



3d 



3p 4s 



j^>L^ 10(d) j^>L^8@ j^>L^6(b) j^>L^4(a) 

. J Uii&j LjL^Ll^J ja^LuJI lJlJjlLoj j^La l-Uj 

L^»L>^i (d) l^l^ (c) a^jji u^iju^l (b) a^jji i^n^ (a) 



l^l>^? (d) i^iata^ (c) ^jJI l^iju^I (b) *dH^ (a) 



♦ CUJL^JI ^jJjJI JjJL>JI {J^Jl^J 

a^*j>i_4 17 j CjIj^^ 6 (c) 4^j^j>i^ 15 j cjijj^ 3 (a) 

a^j^j>i-4 18 j CjIj^ 7 (d) a^j^j>i-4 16 j 5 (b) 



♦ ^j-tjuij L^l ^jj^JI JjJL>J| 4- 3JL^I^1I 4^j-^J>iil ja^Llc 

^jjjis^^fi (d) ^bj^i^i^Ji (b) 



2lJUIj^I ja^LuJI (d) £Aoa^L^l(c) 4JLalH ljIJUII (b) 201^1 ja^LuJI (a) 

^ljuij^i ja^LuJi (d) ^Ll-jji ljIjLui (c) ljLl^v^il^i (b) ^u^iaii ljIjjlaii (a) 

. 4^3^>tXI 2_ ^Lu^jVl ijjJLaJI ljIJJLiJI JLvjj 

4® 3© 2® 1® 

^lJLvIjJ! 2lJUIj^I LjlJiAll (c) 201*11 ja^LuJI (a) 

ajL^iit ljIjLjji (d) a-JUiIj^i LjijiiJi (b) 



2lJUIj^I j^>LuJI (d) ^Ll^l CiljUJI (c) GLL^JL^ll (b) ^UjJULH LjlJiiJI (a) 

Si ^sLLu-alt (d) Pjj)<if n ■ill© Su^SJI® Clj>KJI® 




YiA 




8® 7© 5© 3© 



. 2L j^j [Ne] 3s 2 ^jjiSLTV l £j3>HI <a ^jJ! jo^uJ) 
2 j 3 SjjjJ! ©) 3 a^j^ii j 2 Sj^jJI ©) 

2 a^j^uj j 2 Sj^jJI (d) 3 4-cj-^>j,i j 3 3j^jJI (b) 



♦ SjjUJI 4iL>J| 2_ j,ual»i< 3ji jjjISJI 2L4jMH ^Uall 

2luUUI Sju^La (d) aj^fc Sju^li (c^) ?ju_4 (b) jL^j? ?ju_4 (^a) 



LjijiiJi oL_£? (d) j-jj* v^j^ Cg} a<j nntt (b) ^u^jlji asLoiji (a) 

tjjjISLJI 2 ^j-ujlVl l-ujlj£L>2 ijyjj&lj 3 jrj 7* mi^jVI JLd-aj (^l) 

^jjjisLii 3 jrj >«-<-^^vi L-Lmuio^ jjjisJi 2 ^j-ujlVi jLj-aj (b) 
asl^loJi (d) jUji© ccjjjis^^fi (b) ^j-i^jJiL-ujg) (a) 



.NaFi^j^4^jJL^!45L^I^L^ MgOL^j-ai^^JLJ! 45Lalll^Lb 

0- 4 (d) c^jLloj (c) LiLuaj (b) ^ * 



^^jqs^i ^jbJi (d) ^jjJi ^jbJi (c) ^i^(b) jamais ^(a) 

. ^jjjVI i l^j^XI ljLj^jVI J^L^j ^jiUjJ l^-lojI 

A-}JL-^sai 4i nMI (c) 4_Oj^>J1 4i nMI (a) 

uMi (d) ajJLLJi ^LLcLaii (b) 

A1 2 S 3 @ A1 3 S 2 © Al 2 S(b) A1S® 

Ca 2 (P0 4 ) 3 @ Ca 3 (P0 4 ) 3 © Ca 3 (P0 4 ) 2 © Ca 2 (P0 3 ) 4 @ 

" (NH 4 ) 2 S ^^Xl " 



♦ ijJJLil! A5LuUI 2_3j^>JI LjljjjISLt^flj ljIjJLaJLJ ljLjjjVI jr}^ ^jil^lK 3ji 

2ujJLAii2LUjijii (d) ^uauiLuii jii (c) a^l^ji ^ljIjJ! (b) iujjViaiajijii(a) 



jt^uaj^fl ^Lvj^ ^UjjI (c) SjjJLJI AjMi^j (a) 

OLjjjJi 4_JbUll ^-bU^ol (^d) ^Liujl (b) 



.bj^ii j^>jj (d) Sjtj^Jt j^>jj (c) ^jJ^JLt ^Jbi^ (b) l-c^-lulU ^Jbii (a) 



. 3jUjJl1I ^^IjSJI ljIj ja^LuJI L>> 

LjLL^yi^ll (d) aSLuLuJI (c) a^^^l 45Lulll (b) L^JjjIS3^l(a) 

^l^j^i^lUjIjJi (d) 2uAu<Luit jii (c) a^Luiiiiaiaji^ii (b) iujjViaiajijii(a) 
4-uLluL<j (d) a-l^Lloj (c^ (b) 2ujjj?(a) 



♦ Ur\JVg^t-U^ll JU^JLa z^j^J L>^d^ 1 JJ^Tp lP-^ l^ 1 -^' (JSLuJI 

H— F: @ h_ F: :H _g(g) H F@ 

(d) 2lo^i(c) 2u5uni(b) 2uaU>Vi (a) 



(d) ^ljl^vj^ju^ii (c) <^b(b) Uj*^(a) 

u> j < J^-luj (d) \ 43 ll* c^i) (c^j Lfij* cjJuu^ (b) i >ii A^Lb cJLi fa 



© 



H 2 0@ H 2 C1© HC1© H 2 S@ 




H = N = H @ H = N = H ©) -H — N — H-© H— N — H 
H H 

^lj^jjju^ii (d) 4£jjLiJi (c} (b) ^LujjVi(a) 



PC1 5 @ PCI3© nh 3 © co 2 @ 

->-/VI c^cLjj (d) Or* L ^ - tL a ©) ^jiutatldLLa ©) (© 

. £>JI H 2 'L. jrt-><pl 

sp 3 d@ sp 3 © sp 2 © sp@ 



! (cT) suaui ^-l^LoTJi (a) 

^ujjjVi (d) 2u_LLa_aji *u-3-&> LloTJ 1 (b) 



t bj^SJQ 2lJL^j^ (^J) 3jlj^>JQ 2ULdj-4 jo£(c^) AjMlaII 3jUJLlu (b) 



.*L>oLJI ^1^X1 JI^s gj^>w4 ^JL^LolXI jI^XI JI^s £^j>i_4 

j>a jj^?(d) Liuu^© ^jLuu(b) o-* J*'© 



a^jit iuuiiit © ^jXi^jas^i© VLLa:j)^jQ53i(b) i^tajcstft© 

. ^jLluj i 4A1 + 30 2 — > 2A1 2 3 JcUHl L^bQ^ ^J! 2lJ^XI l-luJJI ^jlc 

16® 12© 8© 4© 



j-4 0.04 J.* JcUlU jri^ni^V) Ljtf>* aoa < 4A1 + 30 2 — ► 2A1 2 3 J^UUI 2L 

J>« 0.04(d) J>«0.03© 0.02(b) J>«0.01@ 

t/jL-j ^jLJI N 2 iuLL£= . NaN 3 100 g JJL*j jO^ 4 2NaN 3 — > 2Na + N 2 J^UUl 2_ 

. ( NaN 3 = 65 c N 2 = 28 :1J>U J^Jl Ui* ) 
80 g@ 60.5 g© 50 g© 21.5 g® 



L-LUL>Jt ^yfc A-jJLlIII 3^UI (d) j^^m<^-iV| ^yfc J^UULt 3->JL>d,l 3^ui (b) 




♦ jLa , b 5-3>U 

JJLj ^>^>JI (d) atajj jUlt lj! tuy (b) 

^jLoj jjjjil^u^j jL^, 103.4 g ^JLslaJI jj^jIIj 97.5 g US^U^jJiiJ! jjjji! jl^a (it 

99.9% @ 98%© 94%© 70% @ 



Jb* © ajj>Xi © 



0>*j^© 0j-«© 



-ujjiS^ 2lJjXI ^JLISLKj 17 g/mol ^ Luj^SU i-J^X! 4JL1SLH CuL£= (it 

♦ c^jLloj U-^jL1IjI Jjljl* 4-lluj jLa , 36 g/mol 
2.57© 2.4© 1.47© 



3.8 © 




^juiall© 

j^jl^ 1 (d 



j^i;^ 1 (d 



ji^ttl© 



. jjf^^ill jUtlt <t^i><^» jj-uLJiJ ajl^iTlloj 3b? 



cUi^llj600 mm Hg (J^Llu^ &l>*£)Jul$\ j*5^f^' o- 4 daJuiall jL^= bl 

♦ l^JLJ^^' c^J-^' cLiJu^JI jLa , 439 mm Hg c^jLa^ j^-JL^il ^J^Jt 
600mm Hg@ 439mmHg© 161mmHg© 0© 



.... WM 

L_daJill ^LtiLlj (?) i-JlluTJI (Jj& (?) (b) JJLajOjLa (?) 

H H 



/ \ 

H ,. H H . H 

/° / °N 
H ikflj H 



^uJL^vjja-ufc (?) AjijJL^ (?) 



jULkii (?) oi^di (?) ^vj>in (b) ^kJi (a) 

^jjjLn (?) oLjjIlh (?) ajjjuiJi ;<lu^l>ji (b) ^^wi >>>^ (a) 

Sj^JLOil ^IlUI ■sljll (?) ^jJLJl ^uWI 3-iH) (a) 

ujiLJi (?) aijtai s^m (b) 

^4La^i(d) J**tui (?) j^JLaii(b) jsL^i(a) 



"^bjt^j 1 ^ \ ^LjjjJLJI 45L<-uJ) ljL^-l.lul>> Jojj-j ^y-il (^j-iail l^JLlc j,m&Tu 3jlj*->JI " 

*^LCJi (?) j3^ai(?) oLJ^t© ji^uaj^f) (a) 

. gJllilj ^Ul 3jlj^v l)L^ jJLj L-utSLa j^flL Lajilc 







(^lcji (d) jj^i© <jLi^© ji^uaj^i (a) 



^LloU! (d) jJ*-lUi© jULkii© ji^uaj^rt (a) 



^tsoii © jUiiJi © ji^uarti (a) 



217.75 



] .00 




0.00 



100.00 
CC) Sjl^t ^.jj 



373.99 



© ^ljl^> (a) 

upb @ ^uljLu/ © 

ji^uajyiai^ © a^^oitawirtitt (a) 

JL^>JL1I (^d) ^Lvj^>J! ^LLaJiUI (b} 



j^(d) ^^^JijUdi© dJL^j-^Lv© JjU(a 



£ 1^-^11 *iL-cLi^ Cu-JtiiJjl LaJLJc^j i 0.75 L L^.qA-~w 10 III Jfr-gX ^JLc ^LLI Cl^>3 ^Ij-^ *iU-cUi2 

♦ ^jL-oj ^la-aJI jJlc 4cLEa ^>«^ jLa , 1.03 atm ^1 2.2 atm j-Ju ^rt^«tt 

3.6 L@ 2.9 L© 2.5 L© 1.6 L fa 



jh\<~* ^jLluj jiUjJ La JiM ljIjjJI 4,^11^ LfcJiic j^Su ^^jJI 3j!j^>J! ^LvjjJ ^JtSU-4 JJl 
(d) CuL^Jj^©) ^jjJ-JLco/ (b) (jl 



Jiij(d) Jj^© dlL^-^Lv© ^iuiall© 





. (i'jLuij 250 K <L>»jj Ljug, jl mijTI 
6L© 2L@ 
8L@ 3L© 



jLa ,310 K ^1 SjIj^I^jjCui^jjI lit i 298 KSjIj^ jJlc 1.88 atmSjL-u/ jLb) da^b 
4.11 atm @ 3.9atm@ 



2.6 atm® 1.96 atm® 



.(^•jL-aJ jUiil JJL^w4 jlJL^X 3jlj^>JI i^j-i ^JLc Lag m< 4 ^->*->Jlj uLaiu-bJ! L-Jj-t-b J-u^Lv 

Ca^jlJL^® jUll^UQ^ ® jLUI^l^ (b) jLiJI OUj^ ^JUi (a) 

. ?JU-4 ^4-loj "daiu-bJIj 3jlj^>JI 

. ^jLuu STP ^Ludl cfljpJI 2_ N 2 jr^jjipi jL£ ^>4 0.0447 mol *L^JI 

2.5 L @ 2 L ® 1.5 L ® 1 L ® 

ljIjLjji cc^Ljj 300 K Sjij^v 4.9 atm ^ji mj 0.51 L 4_4^>^ JL£ ^ jL£= lit 

♦ ^jLau jUJI lj^-4 jjl^ jLa « 0.082 L.atm/mol.K 
0.5 mol @ 0. 1 mol © 0.077 mol ® 0.05 mol ® 



® 



© 




® 



20 L @ 15 L © 10 L® 5Lfa 




YOV 



com 
















229 


100 x — = ;uisaL> suuiiii 




230 


100 x — — = (^>jij 

JjJL>J,l p^>> 




<232 

236 


lj\ JlXl -i-UL lj! dill LJ^J-* 




: = "<ul¥jX\ i : = ^j^XI 














334 




MiVi = M 2 V 2 




247 




Sj s 2 

Pi " p 2 




253 


c^Lj k b 6 jUlkH 2_ ^Ujjtf 1 AT b 


AT b = k b m 




253 


c< >Lj k f < j <^»nu -j^j^ ATf 


ATf = k f m 




263 


2_ j-jJllji AT * 4_^m SjIj^ji c 


q = cmAT 




273 






AH° rxn = AH° f (gji>aO - AH° f (c^iam) 




275 






n t m 4 Aicuni ji^i [B] < [A] 


R = K [A] m [B] n 


p\ sdl jjjI all 


289 


<[C] 

i 


, r.si^t v:tij <^-fj~ [Ft] , [A] 

[D] 

^j3>^ a^uxt d < c l b < a 


K [C] c [D] d 
eq [A] a [B] b 





Ui^ir^H [OH ] l j^j>U$JI [H + ] 


kw = [H + ] [OH ] 




,358 
359 


pH + pOH=14 < pOH = -log[OH] < pH = -log [H + ] 




E° cat hode < o—L«-^t cr 1 ^ 1 E° ce u 


T^O TjO TjO 

cell *- J cathode anod 









.4JJL-4JI ^Ij^JJI da-JL>JLI l-)\JX\ uUuu> L^j cJ >>iI3 2> <ij*<rj ^UjIj^I^ j^v 




















.t_uail <>* 1 kg 2_ 2Uj| jjj Ljjall ^JUi ^Llloj 








. JjJL>J,t ojS3 2lJU^ JM>- ojl>o (^jJI ^LLJLl ^yKJI j^s^l 








^^A 1 * a.v 1 ^ * 2 l 9 2 l a 2 l jl ^ \r ^^"^s J^[~>.a 








(p ) <t^i Lj^ j-L» 4JLuu4 3)1 j-jv ^Ijvj^ jJLc JJL^u 2L jLsill (s ) L_ea/L£j 




. L^ILaualaJ ^j-a-Jj LjjaXl cjLc-LmL>> IJlxj j-jQj ^yil J_JL>i_$JJ ^LuL^tiJI ^j-^lj-^JI 




♦ j h \ a g,Lat£ JM-^ L-UJ^XI jLaujj 




.J^ jil JjJb^il ^1 ^Ul ljLljJ^ JUIjI ^ jljLJI 2_Li^^l .t-iii^tl 2Lc^ 




.3jl^Ij ^LjJ-JL-o/ 4j>»j^ ^^liJiil ^Ul 1 g 3jl £3 ^LajiUI 3)lj^JI <i^-» 




. 0.239 cal j^Lxj^ljIjlv^u ^jjJ) ^liaiti j^j^Ij^i^ll^i^l^sjlvj 




4jjaJL-uj ^Ijvj^ 3^Ltl ^ i3 jl>»Ij j*l jj>> 3))j^ j-^ jJ 3jIjl>JI *iu-^= 

.3jl^Ij 










.'iuJLjJ-j-S 


il t^TI J^liuil 2 4,3 ttV<tl jl ^Lual^Xt Sjtj^Jt 4 ( o^i 




.MaL^ Lit jIjvI 3^U! 1 mol ^ ^jLJI ^jIj^J! ^jZ**X\ 




. JjLo/ 1 mol 4-43^11 SjIj^ji 




.2lJL* 1 mol SujMt! 3jIjj>J! 




.4i AjjS^I ^U^jJJI 












^ILs (^SJ (jrt* < 1 j g (.H* 1 CiUbj^Jlj ljLjjjVIj ljIjJlJI ^IjlL^-l^I 4-i^IL>> ^^JLc j^il 




cLa-iljj ^jJ^S3^ JajIjjJI j-j-Lo^J 4-JM^> OJL>iJ <Lj|jjJI ^-gj>Q ZjZjluiA j-tC 4JL>. 
























jljJ^O U^jV tj^VI U-4>JL^I ^^loSLsJIj ^LaVl J^UUI Ojlj.) ^yil 4JL>JI 

. \$<<t n') 4^ j-^-aJLj 




4JL>. J > ^jLl^-lSJI J-cLaUJi ^j-SUj 4JLuua 3jIj^>» 4^j^ jJlc AjI ^^JLc « 












^L>ol 2_ j>LIain 4^!3J ^1 ^aJi jLi olJJl 4JLv 2_ j^Qaj ^JLi jl^v Jju lil 


4 J J til rftM^l |jU-4 








1^ detail Jjjbm 


. JL^Ij^JIj ^^J^^JI dljJLa/ .^i t nil ^j? < a3 ^yil -^^1 




© 



*£L4j jLua 4JU^L3 jjJl>i_4 j)-^**^ jjJl>i_4 J^Laj 




/^\T T~ ^> • * * T T t> i ♦ < 




jl ^^L^xVl ^j_4 3^jl>i-4 Ljj ( 'iiaLub! jJlc pH {3_Ja 2_ Ol jjJuti) f>jLoj J«JL>i_4 












. ^cJUjjjiul l-u-o-LSLj j Jl j-o-l L^J OJL>iJ ^yJ 1 a^U,! 




. ^LJUjjISJI JULdJj 6i Lufeal L^J OJL>iJ ^yJl O^UI 


Vi«» « 41 4 1 4.4 


J <<< * j? ^ 1 * l s j6^ ^JaLL? ^LToV JiJ ~ ^Vu \ , ,,^ntt J <M a*; J ,„ * ji 






2LuUJL>JI 2LJbJ» 










jt^-^M- 1 ^ — i^t| ^ — Jj_j^L* O— ^ — i^L^l) q — a 2 7i 1 1~> \ lA — s, \~*.U lJi — JAj 









1 Cal = 1 kcal 



1 kcal = 1000 cal 



1 cal = 4.184 J 



Q sp Jm W K sp 2bub>Ut J^b- CuLj ^ aS^WI 

. j-olJ OJL^O ^fj ^.LULa JjJL>*ll Q S p = K S p ^\£=s lil ♦ 

.jijji 4iLv 2_ ^LiajJi ui^fi L r ujj b ui^-y ^j-^ Qsp ^ K S p i^J ^ 




Y1Y 



6t\f\ rttt liUjJU 






OH g-^- 4 








H + jtjLa 











H 2 S 


h+ HS 


-H- S" 2 










[H + ] 1 10" 1 10" 2 10~ 3 10" 4 10" 5 10~ 6 10" 7 10~ 8 10" 9 10~ 10 IO -11 10~ 12 10~ 13 10" 14 

pH 1 2 3 4 5 6 7 8 9 10 11 12 13 14 



i 




pOH 14 13 12 11 10 9 8 7 6 5 4 3 2 1 

[OH"] io -14 io" 13 io -12 10" 11 10" 10 10" 9 10" a 10" 7 10" 6 10" 5 10" 4 10" 3 10" 2 10" 1 1 



j^LUil JL^iUli jIjlaI jujbj JL^i>a 

AjJix^ (^jLuu 3jl>uHI jo£ 3j JLu^sG 4 
.j^jVI 4Joi_ji ^jUulj 3jl\il ^Lv| o^VI , \ r d^iG ♦ 

JjJll^ (J'jL-tU 4i^LatlXl LjL^=a jX\ 2_ * r fi^Ljil ^IJL^I ^J-«j>«-4 4 




com 




L-dljLl!(d) ^^JLdi© ^j^JdifJ) ^L>*ai(a 



^LujjjbJi (d) ^^ai (c) sujji j-J! (b) 2u3ij^^j (a) 

j^JLOll (c) JSL^I (b) J^ttf! (a) 



JIjLu j-oIj (d 



(d) o^^i^e^© j^jL»ai j^jj (b) i^jVjii fa 



SuxoHI jLa , *Ul 60 g 2_ 4jI j-* Na 2 C0 3 j»jj^uaJI olj^j^j ^ 20 g ^ylc <^>^>o JjJL>^ 

60% @ 50%© 33%® 25%© 

30% @ 25% © 20% ® 10% © 

lit , JjJL>J.I o- 4 1.5 L2_C 6 H 12 6 j>^jJL>JI (j_«40 g ^^JL: i^^^o^U JjJL>w4 Ajjtfj- 4 ^ 

9 180.16 g/mol ^Ajj-^ijUn 2lJ^XI 2UO£Jl j? 
0.15 M @ 0.019 M© 0.013 M® 0.001 M@ 





J^JLx^ 2_ NaOH 4JLI£= , 40 g/mol ^ *JJ N J'^ TI ju^a^ju^f 2lJjXI 4JL1SLK j? Cl^JL^ lit 

9 3 M jJj 250 ml <u«* 

40g@ 30g© 20g© lOg© 

0.3 M *j i^i j3 CaCl 2 f*jj r..tlSLn j_jjjJb= j»4 J^JL>w4 jj_l^>JJ ljI jILUU fj^Ut La 

9 2M^l^l4i^JL>w4j^jJ jl^a til ,0.5L4^>j 
100 mL © 75 mL © 50 mL © 25 mL @ 



^ij^asai© <l^i© a^XiXi© 



2lJ^I 4JL^1I j? lit , *L* 100 g 2_ 2ul\* NaCl <>* 4.5 g ^ c£>L>o JjJL>w* U ^jg^ 

958.5 g JUjjiSLf 

3.77 mol/kg @ 2.7 mol/kg © 1 .7 mol/kg © 0.77 mol/kg @ 

♦ "ljIjlXIj l-UJL»JL> LJ^tl JJLC ^1 JjJL>iil 2L ljIj^I JJUr 4-lluJ ' 

^ija^sai© <l^ui© a^^xi© 



J^IISjIj^© ^UIJ^UUI© ^LI^IJ^UUI© 



© 0-* jai © (a 




$ 60 
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^ 40 
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DC 
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10 20 30 40 50 60 70 80 90 100 
°C SjljaJl 



2Lubji 40 °C3jIj^2l>.jj jOa JSL<1JI2_ 

. (J'jLuj KC1 
H 2 O^10gj^20g@ 

H 2 O,>.100gjSJ40g(b) 
H 2 O^100gj^ 20 g© 

^O^Ogj* 40g@ 



♦ c£)Lstll ljIjlXI 2LuL>ji jLa , JjJbU,! 3jlj^ I o 

^^^^(d) ^i 3 ® j^ 3 *® J^® 

(3j-^ ^jv^lljlJdl <t^i ^-4 Lj^jJ^ SJLul* 3jIj^jv jLLc JJLcu ^LjLJJI S_ubji l-^luLHj" 

^u^i^u® l?j^© J^© Jd*@ 

ljjju ^yJI jUlK ^ j <>^3 i 20 kPa Co jJu: *UI ILL U JL£ j-4 55 g ljIj (it 

9 80 kPa daJLLb jO^ 

310 g@ 290 g© 137.5 g® 220 g © 



Sjij^ (d) 



9 Lv 4-cudL>* jlaj L4-4 (^5 

OLJLjJI i^jj 2_ g-Ujj^l (a) 
(^jL^-JI it-iiiMI ^U^ol (b) 



4JDjj! J^JL>w4 jJJu *UI 1 kg 2_ NaCl f>^j <MI jljj^J^s j_* 1 mol 2ulil jL^ 

4m@ 3m© 2 m ® 1 m@ 

« © J-^® jih^ (a) 



G 



lUinMt 2_ j^aVl jjVI *Q o^SLj L^jla, j>« 1 L 2_2lJLUI jj^XI ^ J^= ^ 1 mol i-uit lit 

CaS0 4 (d) MgCl 2 © C 6 H 12 6 (b) KBr (a) 

^j-^jJ ^jUj JjJL>J, jUlkll jL^ , 0.512 /m jjfc Ji^JLstJI ~<^>»ji 4- ^Liuj^Tl CuLj J? Cl^JL^ lit 

♦ (^jL-aJ ^jLLo V-iI 4 <^I*JL4 ^JL^ i^^jl>%J 0.625 III 

101.32 °C@ 100.32 °C© 100 °C (b) 99.68 °C® 

. jlJL>JI ^j^SoJ ^j! |>jl>Jlluj 3-aLa 



4- ^Liio^f I Cl-jLj ji c*-^JLc lit 0.03 m j3 NaCl fjjjj-uaJI jljj^J^s ^L* J>JL>^ 

♦ (JjLuj3 J^JL>iil juj>o^jj jLa ,1.86 °C/m ^ juj>*I1I 
1.11 °C@ 0°C© -0.05 °C© -0.11 °C@ 



jJajdi © ^j^ji© SjIj^ji© jjuUi© 

j^uoJI© J^JKll© ^1^11 © J^>JI© 



. a t^j * ljIi i^jil ^ylgjJt ^Ltallt (jjSj jj>J1 A3 Hail (j^LflJ 
^>AKJ!@ ^j^l© uLl^l© 




nv 



.(JljLtuJ kcal OlX*-jj CLaMa] JH\ 3)1 j_>J! jlJJLa jLa , 3jlj->JI 86.5 kJ iallaJLI J)Ua JcLitJ (JJLlaJ ^1 

36.19(d) 20.7© 15.4® 4.184® 

j-aisji (d) j>>Jt(c) ^ij^Ji^bLLaii (b) su^JiSjij^i fa 



4 j o^-i r< aitVilj 25 °C ^l 50.4 °C j-* 10 g I $~ l~^-> jujl>JI 4JLur 3jl ^>j^ ^ ti] 

♦ (^jL-uj jujl>JD ^uc^ill 3)lj^>JI jLa < 1 14 J LfcjlJJL* 3jlj^>JI j-4 
0.449 J/g.°C@ 0.341 J/g.°C© 0.238 J/g.°C® 0.111 J/g.°C® 

4 j Ur ^LJLj! 2_ 4 ^ I N H I jl 4 irVi ot,l 3jlj— >JI 4 j o^-i ^1 j T ^jl^Tl-lulj LjjIj^ Jl&> it4 J^-> 

j^^jiit (d) ji4j^LJi(c) j^i(b) ji*ar^n (a) 

Ja-pqi ^ (d) Ja-c^Xl - j>0alll (g) fUa^t + Ja^l (b) fllailt - Ja^l (5) 

. ^Lo^tSJI J^UIII 2-4 311^11 jl 4-tAUX) 3jt >>Jt 4 j o^-i 
J^Lalll^j^ (d) J^LaUl 3jlj^w © 3jlj^JI 4jvj^ (b) J^UlLH 2ujj (a) 

9 c£jt>>JI al>L>«-4 2_ j-JtlHj 4I3*L^JI 3-aUiLfl 2_ ojj>ij ^ jil J^Liuil ^5 

27 kJ + NH4NO3 NH 4 + + N0 3 " @ 
NH4NO3 NH 4 + + N0 3 AH = 27 kJ (b) 
4Fe + 30 2 2Fe 2 3 AH = -1625 kJ © 
4Fe + 30 2 2Fe 2 3 AH = 1625 kJ (d 



♦ 3jlj^w ^loj "^UL£= lit jIjwI 3jUI j-4 1 mol <3>^ j^^JLJI e£jl>>Jt <5jl*»tf 
^LloIIi (d) jj^i© ju^Luaiit (b) 31 jIjv^i (a) 

♦ 3)1 "JiLo/ 1 mol j3^-tU i-ajMll 3)1 j^>Jl" 
4^^i j^at (d) a^ttjii ji^uaj^i (c) ^4LuOii(b) 31 ji^tfi (a) 



♦ 3)1 >^ n 4-JLu3 3jLo |J-o 1 mol j g'^* 4-4jMll 3jl j->JI" 

2b)Vjti j^ai (d) a^^jii jL^ij^i (c) ^uni(b) 31^*1(5) 



2LJ$XI ansat oi CuOc lit , C 6 H 12 6 + 60 2 6C0 2 + 6H 2 AH = -2808 kJ : J^UUI 2_ 

. ^jL-oj ^ 54 g ^1 jljwj 3jIj^w jla , 180.18 g/mol^jr^=>^JL>JLl 
2802 kJ@ 1542 k J © 842 kJ© 732 kJ@ 

O-^ (d) jj^Lv^ 



ah;co 2 = 


-394 kJ 


ah;h 2 o = 


-286 kJ 


ah;ch 4 = 


= -75 kJ 


ah;o 2 


= 0.0 kJ 



. <£jLaU CH 4 + 20 2 — ► 002 + 2^0:^1^^(^11 

-55 kJ© -891 kJ© 

381 kJ© -81 kJ© 

A^loIICuLj© J^UIII^j^© olJJ^ICulj(a 



iuL^ii ^lU^j (d) 



^.j 0.22 M ijjLu^ *UI j-4 4JL^Uj ju 2_ C 4 H 9 C1 JU^-J! 4 jjr)^ j ^ >> o? Cc^JL^ lit 

0.01 mol/l.s 0.005 mol/l.s ® 

0.03 mol/l.s @ 0.003 mol/l.s (b) 

♦ J^lUlUI ojjl>J ljIjjJI jl ljLjjjV! jl LjQjij^>JI ^t. \t^<^>> <-jjjvj ^JLc j^til 
OjIJb 4j>iaJ (cT) 2LUj^>J| ^?A»,tt (^a) 

^Jtll ^Jijialt! (d) foLualll ^JijJaJ (b) 



"J^UUI oIji^j J^IH! jlaaXI ^^SLU j*3Mllj 4JLcUai £A^>JI ^jJ 4iLLJ! ^ ^/Vl dL>Jf 





d*ju2u21\ Alalia Jl^j ^ijJI , j^L>iI! jSLjJI 2L 

V© ' i® 

4 @ 2(b 



JajlHI a^adl cP-*j ^jJI (*ijJI , jjL>J.I JiLUI 2_ 

V© ' i © 

4® 2® 



^r^initl 4jvL.ul4 J-JLdJ (d) claj-uullt 43Lb S^b) (b) 



. LJI j oj^j j-jQj jl jjj *CLc j-u/ juJII^ ^Lc^j-SJI J^LaUl ^1 usLbj 3-aL* 

j^li (d) diji^i ojjVi (c) .^jdt (b) ^ai(a) 



daj uuUt *it2LL> J-JLoj f d 



. lj! nil J-^3LJ 

j^um ^ju (a) 

J^LiiUI "<L£j-uj 3.ab) (b) 



mol.s/L @ L/mol.s (b) L 2 /mol 2 .s (a) 

♦ c^jLluj ^LdSLH J^UlUI i-t3j jla , R = [A][B] j-fc J^Loj A^j^u J^jlia j5 ^^b jJlj 

4@ 3© 2© lf£ 



s" 1 (d 



(d) ^"jUoj (^T) ( rr*<,n (h) lJllaj (a^) 



j^uiii^ujj (d) 



j^uui ac ^ (c) oijj^i cuLj (b) J^uui a^ j-lu cuLj (a 



. jlJJ^M CuLj A-^j-2 ^^JLc j-oLj Ai ^3if (^5 



© 



jjb N 2 ( g ) + 3H 2( g) ^ 2NH 3(g) J^USJLJ otjj^t "jLj 



NH 3 2 ^ [NH 3 ] ^ 

Keq= — -^—T© Ke q= rxi im i ® 

[N 2 ][H 2 ] 3 W [N 2 ][H 2 ] W 

[N 2 ][H 2 ] 3 ^ v [NH 3 ] 3 ^ 

Keq = 2 2 (d) Keq = - — T (b) 

q [NH 3 ] 2 ^ [N 2 ][H 2 ] 2 W 

IJLfc j-jI ( ^ 4 bo! 4- fUalfl ^>!3j c^) <J*& OLP* 4- j* 1 -^ Cr^ 

jLc^jl (d) «^jLj(c) j^Lv^|(b) A-JjLijy (a) 



J^J* ^N0 2 4io^ 3jLi3 ^>sUj N 2 4(g ) + Heat ^ 2N0 2( g) : J^Ulil 4- ^ 
N 2 4 Jo^j 3^b) @ J^UUI (a) 

N0 2 j^j^b) @ N^i^j^Ujj (b) 



♦ 4jLs , J^LaUl *Lc$ (*^>* ^UjI jl^ 2S0 2 ( g ) + 2 ( g ) ^ 2S03( g ) : J^L^ltt 2_ 
S0 2 j^jJ ^bj^ (cT) S0 3 J^j3 (a) 

^jI^JI CjM^liOil Jj^rjJ >jtu (d) Q 2 Jj^yJ ^bj-f (b) 



♦ 4jLa, jrU$JL>i_4 J^JLi^ jlIc K sp 2luLjj 1JI J-u^Lw CuLj jj^=5 Q sp ^PjjVI J-u^L>JI jL£= (it 

ljU^jj^ 2L-pL>ji jLa , 2.5xl0~ 10 ^ CuC0 3 II ^L^JJI C^U^jjiJ K sp 4-*^ ClJL^ bl 

♦ ^jLoj 298 K ju^ mol/1 Sjl^^j ^L^JJI 

4.6xl0" 5 @ 6.6xl0" 5 © 1.6xl0" 5 ® 1.6xl0" 7 @ 

O^jjiJi ihui^i ^jLj (c) jr^j^ju^li (a) 

cujjiLn ju-lo^i cjlj (d) orj^M^V) (b) 




H 2 0@ H 3 0© H 2 + © H 3 + © 

if 



(JjL-aJ (^) 



Lh 4 



i^ij (a) 



OH + ^@ OH~^© H + ^© H + J^iuJ@ 



OH^-© 



cr© 



H + (d 



H (^) H + (h) H + J-loIu-oj (^T) 



H 3 B0 4 @ 



Cl + © 



NH 4 + © 



HNO3© 



. ^ HC1 ^o->tU iUial SjlcLaJI 

H" © H + @ 

. jjfc NH3 3iJUiL2U ,331 jl\ ^>g>itt 

NH 3 + © NH 2 + @ 

CH3COOH (b) HC1 (a) 



HN0 3 @ 



CH 3 NH 2 (d 



11 (d 



H 2 S0 4 © H 2 C0 3 © HC1 @ 

♦ 4j| L-L.LLLLJ t JU->- ^Ljj^SU) J_4^J_J lJlULU^II ^J-£^^->J I 

j^IljDjj? ^ju^g^b (c^) Lj^^t^(a) 

Ca(OH) 2 © KOH© NaOH @ 

. ^jL-j J^-UJ pH iu^ jUa , [H] + = 3xl0" 6 M 1^1 
8.5© 5.5© 3© 




YVY 



. (^jLuij <a pOH jLa , 2.4 ^ jyL^J. pH iu^ tiui^a ijj 
14(d) 11.6© 7® 2.4© 

. J_cLdj Vt-4j ^JL* ^Lu^f 3jlcL2 JjJL^w* ^4 j^o^ JjJL^w* J^Loj" 

4.1*211 (d) ^i^ui© £i>b>tfi(b) j^uui(a) 



14 
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: & 
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jijj^i (a) 



♦ ^yfc 3j-jLsdl al^I ^L53i! dUn') jjL>J,l jSLjJ! 1. 

9© 1® 
10 @ 5® 

(4.4-3.2 ^iUj jjJI j^i (a) 

(10-8.2 alJLa) jran^i^ (b) 

(5.4-3.8 oIjl*) jyua^Vi jj^^j-ajjjJ! (c) 
(9.6-8 ^Vi Jj^jHII @ 

JLcljJaJI j! VI ^j_4 3^JL^i_4 uLc^a 4^Lu^l JLJlC pH 2_ ljI j-JlUI ^jLHj J^JL^wa" 

^a^ai (d) ^uni (c) suju^uji (b) ^u^b^ai (a) 

jrj^jli J^Utfi (c) Jij^^ij Sjllo^Vi (a) 



V.© 



3jllo^V 

3jlu^Vi (c) ^s^lUi (b) jjl^ui (a) 



jLajw (d) JJJ^_4 (c^ (b) ^Llulo (a) 

• cfjLou N jllo^Ij jjui NH 4 + jjjVI 2_ 
-4@ -3© -2© -1® 

WLj^ jsVi s^ui © LjjLux^ts 3.am (a) 

ojjisLr)fi ^jL* ® ojlP 5 ^ J .^ir,. o © 

♦ cfjLou KMn0 4 jil ^j-d^Ut jll^Ij ^ 

+7 @ +6 © +5 © +3 © 

CiDj^Ull (d) ljIjjJI© LjUjjISa^l © CiIjjjVi© 

♦ ^UJIll JIJ^Lv^flj JLu^tUt JcUj ^UjLj^^-i 4iLLJI J^xj 

a^uL^uJt A-JLi>Ji © ^LpJXt Bjiaiait (a) 

A-jJL-^sai Li^i^sai (d) ^l^^j^^sji V 1 ^ 1 © 

1.8V @ 1.5V© -1.5V® 

4- jLu JLJLc Al I A1 3+ (1M ) || Cu 2+ (i M ) | Cu j±a jiU ^ULuIl 4-uUJL>JI 2lJL>J! 2_ 

♦ jLa , 4-JL>J! 

SjLlo^I OJL^J ® JLo^tb Cu © JJ^O Al © JLui^La Al © 

. AiLLaJL ljLcLuJIj jiVl ljLcL^_u/ ju^j 2_ J-^aTlloj 

j^ll^LJLx© lu^ll LjbjLLaj © ^L^JI^LiiKll© ^UjJLaJI CjLjLWI © 

. 4j£jLlll CjLjjLLa-JI 2A1j*) 
2ujJULH LjbjL^JI hd) 3jl mill ^jLIaj (V) 




© 



3jLLa^vt (b) ^jj^ifa) 



♦ -J ojMb jil ^lujxII J-^^J ^j^SLJI ^MiaJI i-JU^ 2_ 

vjXlL-d^l) (c) ^jVi(b) ±p\sj\ (a) 




YVO 



I 



r 



2h iijh^lt ^Uaj^m 








R-X ( X = F , Cl , Br , I ) 






X 

(X=F, Cl, Br,I) 






R-OH 






R-O-R' 






R-NH 2 








II 

R-C-H 






o 
II 

R-C-R' 








II 

R-C-OH 







II 

R-C-O-R 






O H 
II 1 
R-C-N-R 






YVV 



A-^Ljj J^ulj; (d) A-ljMj ^jIj; ©) 



3j^JLJi(d) ^4jJ^i j^zai (c) ^jij^Jijj^oS^i © ^la.Lai) j-i^i (a) 



J^j^ 1 (d 



Cx&jAS © O^j^i (a 



^jjIj^JI (d) oM$*Jt © OUj^W^I © JjjUj^I © 



CnH 2n +2 © 



CnH 2n +l © 



C n H 2n © C n H 2n _ 2 © 




OUaSLfc J-^l-* ^jUj -5,3 © 
uLa^ -4,2 © 

jLcaSlA <J_uu_4 ^LtJ (^) 








jiu&j* ^aJLv J-l1c4 -4,2,1 © 
OUaSLfc ^aJb- JAf-* -5,3,2 © 

^ rl I ^> jLuxSlA (c) 
^jrt\~>» jLoxSLA O^J-* ( d ) 



C 2 H 6 @ 



C 2 H 5 © 



. jrCcJ^ii *UJLjj^>JI 4Jt_a-^JI 

C 2 H 4 © C 2 H 2 © 



CnH 2 n+2 (d) 



CnH 2n +l © 



C n H 2n © C n H 2n . 2 @ 



lj^^HI© J^LUI© ^lJIj^I© jJUkin© 

ljLl^iVi © ^luUjjVi © at.n.ti © ^lju-jVi fa" 




od^J^Wc^^ -3, 1(d) of^J 3 J^iW -3, 1(b) 




YV<\ 




o&iJ&l -5,3->^-l (a) 

oeJ^j^j -2,6- -5 © 
ud^J-^J -4,6- -3 (d) 

♦ ^Jb jLJL£ 4i (^jJI jll 

jliiJ! -1(d) oiiV 1 -1© U^V<JjL^^-l© OLLuJI jjj^ -1 © 

3jiuii(d) Sj^jlji© 4^>d^i© 



R-CO-R @ 



R-OH R-COOH © R-CHO @ 



ljLL^V! (d) Ljtf^S3l © ljIj^^I© ljIj>U53I (a) 



Ljtf^£JI (d) ljIjuajlIVi © 



J i^Lsdl aJuu^I JiUj R-NH 2 ainMt 



jrj-af J-ljJLj (d) jj- 4 ? J^rLlH J-Pf] (J) 




H 





H 


1 

H — C — 


c — 


1 

C — H 


1 

H 




1 

H 



juajlJIJJLJI (d) 



"CH3(CH2)3CH2-NH 2 iLit : u^l " 
Ory»! J^l © J\j>\ J^uji^j © 

JljULdl© 

JjjLj^ -2 @ 
JtjLj^ -2 ® 



^j^jtljtft © ^j^j^Ldl (a) 




9? 



LjiJLufcjjVi (d) lj!j1o/^i(c) ljLj>u£Ji © c*tf>LuiJi© 



o 

II 


H 

1 


H 

1 


H 

1 


H 2 N-C- 


C- 


C- 


C-H 

1 




1 

H 


1 

H 


H 



j^L>iil £(^J^>J! 411^ mJjJI l-i^j jil 

i(d) ^® 



tfi© j^tfi© jLufcjjVi(b) o>U53i(a) 



^j^jIIj^I (d 



J^l© 



Sjl^l© 



J^lljtfi© ^Lijtfi© <#btfi(a) 



^isal© u^?© 



(?. 



♦ c>jj£ZX\ i_jJLLJI LjlJL^jil jujljJI j^Iu 3jj_l£=3 CjUljJ^v 
u|juLJ!(d) LjMSLjOXI © ljIj^J^JI© ljIj^^jjXI© 

. j-Lail JL-b (j^xi^La ^LcLLl^j 'd-iSLC^Lu MjJ 1 l-c-j-jLjVI J^ju-loj j^jJ 



© 



H 


H H 

1 1 






1 

H — C — 


c = c — 


H 


+ Br 2 -> 


1 

H 




H 
1 


H H 

1 1 




H — 


c — 


C — C — H 

i 1 






1 

H 


Br Br 



@ 



3j^Jb(b) 





® 


Ljtf^SLN© Cjljl^tfl© OIjl^VI© 










© 


j^^f! (c) juAjjVi(b) j-u^^^jiai(a) 


H 




♦ JjL>fct) L-L^JjIl 


H 2 N-C-C- 


OH 




1 II 
H 







jrOlVl (d 



<^ULiJI© <jryAj^L>JI© j*-"^?^ © 

j^^XI© fu)jtfl© J>L>4I J-»UJI © jlu^JXI <>UJI (a) 



26 @ 



16© 14© 10© 



. (C=0) j^LuajJajJI J-U^jjiJI 

cAj^lslh (d) Gtf^sLn© Ljij^^jjiJi (b) oL^jjjji(a) 







j^i^iJi (c) j^i^U (b) or^v^SoM^Ji (a) 

j^i^j^i© j^i^M^ (b) or^^SoM^Ji (a) 



j^jljl-uJi (b) Lim fa 



3 j-ola-^ LjL^jj^v (d 



CiIjuajJVi (d) CiljJUA^SJI (c) 
Uii^ 3ji 3 1 (d) 



cjLLujjjJi (V) Ciiaj^jiLoii Taj 



J_L^L4 (b) 



jr^j^UgJI (d 



^jjiJi (c) jr^jj^iri (b) jrj^M^Vi (a) 



j^jjLv (d) cpMirt (c) j^i^M^Ji (b) <^jSb}i>Ji(a) 

^L>JL^l(d) ^Lvjj^II© 3j^JLJI (b) 



Jr) xtaiS JrU-"b (^) 
Ja-a^ J-jii (b) 




YAV 



>! joljtf t (d) ljIjuajlIVi (c) ^ulll (b) ljIju/V! (a) 



2u3iAU! C)Ijuj^lJL>JI (c) 



^cl^ jJOj ^cl^ da^b (d) 



£$-*-£di (b) 

!i jla (h) 



. I g t rTlJ ^-cjjjjil LjLajJLall ^JJkHj ^jJjj^ (jj^jju-cJJt ^^Jl^ igjU^O L^^f^ j^JLc4 

jl^Vi (d) l£j>^ ^^J) (c) a^j^Ji (b) a-t-uJin (a) 



(c) jL^jiLaii(b) a-u^a^^iri (a) 

. ujj/vi UJb ihil DNA 4- 

jrUl^>Jl(d) J^^LaJlQ jrWJllJI (b) Jru/VI @ 

orui^>ji (d) otj-o/^LloIi (c) jrwjiiri(b) jru/vi(a 



. La , RNA j DNA ^jL U* 

l-J^i jsl^ ^ DNA (c) ifcelpt j^oi^ RNA l£>i^o (a) 

jrjiaJi^ RNA JjSSj (d) jL^hfb p^'^J^b DNA (^>L>«J (b) 



G 



